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(54) PRESSURE-SENSITIVE ADHESIVE SHEET FOR SEMICONDUCTOR WAFER 
PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
pressure-sensitive adhesive sheet which firmly 
adheres to a semiconductor wafer when applied 
and reduces its adhesion by radiation when 
released and further, has reduced warpage with 
a tape with the ground back side and further, is 
sufficiently extensible in the expanding step with 
a dicing tape. 

SOLUTION: The pressure-sensitive adhesive 
sheet for semiconductor wafer processing has a 
substantially radiation noncurable pressure- 
sensitive adhesive layer 2 formed on one side of 
a base material and, on its surface, a radiation 
curable pressure-sensitive adhesive layer 1 
which is cured by radiation to reduce adhesion, 
particularly a radiation curable pressure- 
sensitive adhesive layer 1 having, as the major component, a polymer having a 
carbon-carbon double bond at the side chain or in the main chain. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The pressure sensitive adhesive sheet for semi-conductor wafer 
processing characterized by preparing the radiation-curing mold binder layer (1) to 
which it is the pressure sensitive adhesive sheet for sticking on a semi-conductor 
wafer front face, and carrying out maintenance protection of the semi-conductor 
wafer used at the time of semi-conductor wafer processing, the binder layer (2) of 
a radiation a non-hardening mold is substantially formed in one side of a base 
material, it hardens with a radiation on the front face, and adhesion falls. 
[Claim 2] The pressure sensitive adhesive sheet for semi-conductor wafer 
processing characterized by the radiation-curing mold binder layer (1) to which it 
hardens with a radiation according to claim 1, and adhesion falls using as a 
principal component the polymer which has a carbon-carbon double bond in a side 
chain or a principal chain. 

[Claim 3] The pressure sensitive adhesive sheet for semi-conductor wafer 
processing according to claim 1 or 2 with which a binder layer (1) and (2) make an 
acrylic polymer a component. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pressure sensitive adhesive 
sheet for semi-conductor wafer processing used for the various processes at the 
time of manufacturing a semi-conductor. In the back grinding process which 
carries out grinding of the semi-conductor wafer in which the pattern was formed 
to a detail more, a pattern side is protected, and the pressure sensitive adhesive 
sheet for semi-conductor wafer processing for holding the semi-conductor wafer 
which carried out thinning to coincidence by polish grinding, and a wafer are cut for 
each pattern of every, and it is related with the pressure sensitive adhesive sheet 
for semi-conductor wafer processing used in order to carry out maintenance 
protection of the wafer in the dicing process divided as a semiconductor device. 
[0002] 

[Description of the Prior Art] In the semi-conductor production process, at the 
back grinding process which carries out grinding of the rear face of the wafer in 
which the pattern was formed, and the dicing process which cuts a wafer for each 
chip, it sticks on the wafer front face, a pattern side is protected, and the pressure 
sensitive adhesive sheet for holding the semi-conductor wafer which carried out 
thinning to coincidence by polish grinding is used. 

[0003] In recent years, in the back grinding process which carries out grinding of 
the wafer, the case of the back-grinding tape used in case thin shape-ization of 
wafers, such as enlargement of wafers, such as 8 inches and 12 inches, and an IC 
card application, is progressing, therefore this is processed where a radiation- 
curing mold protection sheet is used for ******-i2ing is increasing. However, while 
******Hzing is possible for a radiation-curing mold protection sheet, the binder 
itself contracts by radiation UV irradiation, and it has been the problem that the 
curvature of the wafer after radiation irradiation is big. 

[0004] Moreover, although many dicing tapes of a radiation-curing mold are used at 
the dicing process which cuts a wafer, after dicing, a film is extended, spacing of a 
chip is extended and the expanded process which make it easy to take up is, it is 
not extended so that a film may consider, since the elastic modulus after hardening 
is high when it is an ultraviolet curing mold tape at this time, but trouble is caused 
to pickup. Therefore, the fault of what is going to lower the elastic modulus after 
ultraviolet curing and is going to avoid this problem that adhesion cannot decline 
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easily in that case arises. 

[0005] Generally, a radiation hardening mold binder uses the high molecular 
compound called a base polymer (the main polymer), the radiation polymerization 
nature compound which has a carbon-carbon double bond in intramolecular at 
20,000 or less weight average molecular weight, and radiation polymerization nature 
initiators (radioreaction nature oligomer etc.) as an indispensable component, adds 
various additives, such as a cross linking agent, to this suitably, and is adjusted to 
it. And in order to usually give the property that adhesion declines greatly after 
radiation irradiation, many so-called multifunctional compounds which have two or 
more carbon-carbon double bonds are used for 1 intramolecular as a radiation 
polymerization nature compound. If a radiation is irradiated at such a radiation- 
curing mold binder, a radiation polymerization nature compound shall react, three- 
dimensions network structure shall be formed promptly, the whole binder shall 
react and harden rapidly, and adhesion shall decline. However, this reaction and 
hardening had become the cause by which the increment in the elastic modulus by 
formation of the three-dimensional structure invited the above-mentioned fault to 
coincidence, with the large volumetric shrinkage of a binder. 
[0006] Since such a problem is solved, a radiation-curing mold binder layer is 
formed thinly, and how to lessen the volumetric shrinkage after hardening and 
effect of the increment in an elastic modulus can be considered. However, early 
adhesive strength will decline in this case, there will be a possibility of exfoliating 
during processing of a wafer, and the function as a pressure sensitive adhesive 
sheet for semi-conductor wafer processing which is the original purpose will be 
spoiled. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, at the time of attachment, it 
sticks firmly with a semi-conductor wafer, and the adhesion fully declines by 
radiation irradiation, and on a back-grinding tape, the purpose of this invention has 
little curvature of the wafer in that case, and is in the case where it is a dicing 
tape to offer the pressure sensitive adhesive sheet for semi-conductor wafer 
maintenance protection whose sufficient enlargement becomes possible also in an 
expanded process. 
[0008] 

[Means for Solving the Problem] this invention persons completed a header and 
this invention for the method of making a binder layer into multilayer structure 
being effective, as a result of inquiring wholeheartedly as a means to solve to 
coincidence the problem which carries out repulsion of a back-grinding tape and 
the dicing tape in this way. 

[0009] That is, this invention is a pressure sensitive adhesive sheet for sticking on 
a semi-conductor wafer front face, and carrying out maintenance protection of the 
semi-conductor wafer used at the time of semi-conductor wafer processing, the 
binder layer (2) of a radiation a non-hardening mold is substantially formed in one 
side of a base material, and the pressure sensitive adhesive sheet for.semi- 
conductor wafer processing characterized by to prepare the radiation-curing mold 
binder layer (1) to which it hardens on the front face with a radiation, and adhesion 
falls to it offers (claim 1 ). 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_ejje 



2005/04/26 



JP.2001 -20021 5,A 



3/10^— 



[0010] Furthermore, the pressure sensitive adhesive sheet for semi-conductor 
wafer processing (claim 2) with which the radiation-curing mold binder layer (1) to 
which this invention is hardened with a radiation according to claim 1, and adhesion 
falls is characterized by using as a principal component the polymer to which a 
binder has a carbon-carbon double bond in a side chain or a principal chain, a 
binder layer (1), and (2) offer the pressure sensitive adhesive sheet for semi- 
conductor wafer processing according to claim 1 or 2 (claim 3) which makes an 
acrylic polymer a component. 

[001 1] Although there is little contraction of a binder and the curvature of a wafer 
is small since the binder layer of a radiation hardening mold can be made thin and 
it contracts only near the wafer contact surface on a back-grinding tape for this 
reason, without changing the thickness of a binder layer with the former by this, 
the fall of adhesion can do sufficient thing. Moreover, also in a dicing tape, since 
the elastic modulus after UV hardening is small, while it can do sufficient tape 
enlargement, it can produce the tape which does not spoil the fall of adhesion, 
either. 
[0012] 

[Embodiment of the Invention] Hereafter, although the example of this invention is 
explained based on a drawing, this invention is not limited to these at all. Drawing 1 
is the sectional view showing typically the pressure sensitive adhesive sheet for 
semi-conductor processing of this invention. 

[001 3] In drawing 1 , 1 shows the radiation-curing mold binder layer to which it 
hardens with a radiation and adhesion falls. Although this can use a radiation- 
curing mold binder better known than before, especially in this invention, it is 
desirable to use the radiation-curing mold binder which uses as a principal 
component the polymer which has a carbon-carbon double bond in a side chain or 
a principal chain. 

[001 4] When the radiation-curing mold binder of the conventional low-molecular 
oligomer addition mold is made into layer structure the radiation reactivity included 
in a radiation-curing mold binder — oligomer, since a lot of low-molecular-weight 
objects may move between layers and the property may change by the passage of 
time The binder of the layer structure by which the property was stabilized can be 
formed without a component moving by the passage of time by using the radiation- 
curing mold binder which gave the carbon-carbon double bond like the above to 
the adhesive polymer itself. 

[0015] In addition, although it will not be limited, for example, an X-ray, an electron 
ray, ultraviolet rays, etc. will be mentioned especially if polymer hardening is 
possible as a radiation in this invention, the ease of handling to ultraviolet rays are 
desirable. 

[0016] Although the polymer to be used should just be a polymer which can 
discover adhesiveness when the concrete contents of the radiation-curing mold 
binder layer which becomes intramolecular from the polymer which has carbon- 
carbon duplex association are explained, the ease of a molecular design to an 
acrylic polymer is desirable. For example, a methyl group, an ethyl group, a pull pill 
radical and an iso pull pill radical, n-butyl and t-butyl, an isobutyl radical, an amyl 
group, and an isoamyl radical — passing — a KISHIRU radical — passing — a 
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PUCHIRU radical and a cyclohexyl radical — A 2-ethylhexyl radical, an octyl 
radical, an iso octyl radical and a nonyl radical, an iso nonyl radical and a decyl 
group, An isodecyl radical, an undecyl radical, a lauryl radical and a tridecyl radical, 
a tetradecyl radical and a stearyl radical, The polymer which uses as a component 
one sort of the acrylic-acid alkyi ester which has the straight chain of 4-18 or the 
alky! group of branching preferably (meta), or two sorts or more 30 or less carbon 
number like an octadecyl radical or the dodecyl is raised. 

[0017] In this invention, other monomers in which the above-mentioned (meta) 
acrylic-acid alkyI ester and copolymerization are possible may be added, the 
adhesive amelioration by installation of a functional group or a polar group or the 
glass transition temperature of a copolymer may be controlled, and cohesive force 
and thermal resistance may be improved and reformed. As other monomers which 
are used for this purpose and which can be copolymerized For example, an acrylic 
acid, a methacrylic acid, carboxy ethyl acrylate and carboxy pentyl acrylate. The 
carboxyl group content monomer like an itaconic acid, a maleic acid, a fumaric acid, 
or a crotonic acid, Or the acid-anhydride monomer like a maleic anhydride or 
itaconic acid anhydride, Acrylic-acid 2-hydroxyethyl and acrylic-acid (meta) 2 1 
hydroxypropyl, (Meta) Acrylic-acid 4-hydroxy butyl and acrylic-acid (meta) 6- 
hydroxy hexyl, (iVieta) Acrylic-acid 8-hydroxy octyl and acrylic-acid (meta) 10- 
hydroxy DESHIRU, (Meta) The hydroxyl content monomer like acrylic-acid 12- 
hydroxy lauryl or - (4-hydroxymethyl cyclohexyl) methyl acrylate, (Meta) A styrene 
sulfonic acid, an allyl compound sulfonic acid, a 2-(meta) acrylamide-isobutane 
sulfonic acid and an acrylamide (meta) propane sulfonic acid. The sulfonic group 
content monomer like sulfopropyl (meta) acrylate or a (meth)acryloyloxy 
naphthalene sulfonic acid, the phosphate group content monomer like 2 1 
hydroxyethyl acryloyi phosphate, etc. are raised. 

[0018] The acrylic-acid alkyI ester and this which are a principal component 
(meta), and other monomers which can be copolymerized are good for the former 
to become and to make it the latter become 1 5 - 5 % of the weight preferably 30 
to 0% of the weight 85 to 95% of the weight 70 to 100% of the weight, and can 
balance an adhesive property, cohesive force, etc. well by using it in this range. 
[001 9] In addition, polyfunctional monomer etc. can be used as a monomer 
component for copolyinerization if needed for the purpose of bridge formation 
processing of an acrylic polymer etc. As an example of this monomer, HEKISAN JIO 
1 RUJI (meta) acrylate, ethylene (Pori) GURIKORUJI (meta) acrylate, propylene 
(BORI) GURIKORUJI (meta) acrylate and neopentyl GURIKORUJI (meta) acrylate, 
pen TAERISURITORUJI (meta) acrylate and TORIMEGHI roll pro pantry (meta) 
acrylate, pen TAERISURITORUTORI (meta) acrylate and dipentaerythritol hexa 
(meta) acrylate, epoxy acrylate. polyester acrylate, urethane acrylate. etc. are 
raised. Polyfunctional monomer can also use I sorts or two sorts or more, and 30 
or less % of the weight of all the monomers of the amount used are more desirable 
than points, such as an adhesion property. 

[0020] Preparation of such an acrylic polymer can be performed into the mixture of 
I sorts or two sorts or more of component monomers with the application of a 
method with proper solution polymerization method, emulsion-polymerization 
method, bulk-polymerization method, suspension-polymerization method, etc. 
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[0021] In this invention, the number average molecular weight of the above- 
mentioned acrylic polymer is 250.000 to about 1.500,000 preferably 200.000 to 
about 3 million, for example. 

[0022] another [ which can carry out an addition reaction to this functional group 
after copolymerizing the monomer which has a functional group in a polymer 
beforehand from the ease of a molecular design although there are known various 
approaches in order to introduce a carbon-carbon double bond into the 
intramolecular side chain of this acrylic polymer ] functional group — and 
condensation or the approach of carrying out an addition reaction is desirable, 
maintaining a carbon-carbon double bond for the monomer which has a carbon- 
carbon double bond. 

[0023] Although you may be what kind of combination as long as it is the 
combination which a carboxylic-acid radical, an epoxy group and a carboxylic-acid 
radical, a horse mackerel RIJIRU radical and hydroxyl, an isocyanate radical, etc. 
are raised, and generates the above-mentioned polymer after a reaction by these 
as an example of the combination of these functional groups, the combination of 
hydroxyl and an isocyanate radical is especially used suitably from the ease of a 
reaction trace. 

[0024] For example, as an example of the isocyanate compound which has a 
carbon-carbon double bond, they are methacryloyi isocyanate, 2-methacryloiloxy- 
ethyl isocyanate, and m-isopropenyl. - alpha and alpha-dimethylbenzyl isocyanate 
etc. is raised. 

[0025] As an example of such an isocyanate compound and the hydroxyl content 
compound which reacts, the compound which has ether linkage is suitably used for 
the intramoleculars, such as what has an ester bond in the intramoleculars, such 
as acrylic-acid (meta) 2-hydroxyethyl, acrylic-acid (meta) 2 1 hydroxypropyl and 
acrylic-acid (meta) 4-hydroxy butyl, and acrylic-acid (meta) 6-hydroxy hexyl. and 
2-hydroxyethyl vinyl ether. 4-hydroxybutyl vinyl ether, diethylene glucohol mono- 
vinyl ether. However, after all reacting, if it is the compound which can generate 
the above-mentioned polymer structure, it will not be limited to these. 
[0026] The radiation-curing mold binder of this invention usually contains a 
polymerization initiator. As an example of the photopolymerization initiator by 
which have been blended when the object known conventionally can be suitably 
used as a polymerization initiator, for example, it takes the hardening method by 
ultraviolet rays For example. 4-(2-hydroxy ethoxy) phenyl (2-hydroxy-2-propyl) 
ketone, alpha-hydroxy alpha, an alpha'-dimethyl acetophenone, 2-methyl-2- 
hydroxy propiophenone, alpha-ketol compounds, such as 1 -hydroxy cyclohexyl 
phenyl ketone; A methoxy acetophenone, 2 and 2-dimethoxy-2-phenyl 
acetophenone, 2. and 2-diethoxy acetophenone. Acetophenone system 
compounds, such as the 2-methyl-1-[4-(methylthio)-phenyl]-2-morpholino 
propane -1; Benzoin ethyl ether, Benzoin iso-propyl ether, 1 -propane dione-2- 
benzoin ether system compound [, such as ANISO in methyl ether, ]; — ketal 
system compound [, such as benzyl dimethyl ketal, ]; — aromatic series sulfonyl 
chloride system compound [. such as 2-naphthalene sulfonyl chloride, ]; — the 1- 
phenon 1 — Optical-activity oxime system compounds, such as an oxime; A 
benzophenone. (o-ethoxycarbonyl) Benzophenone system compounds, such as 
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benzoylbenzoic acid, 3, and 3'-dimethyl~4-methoxybenzophenone; Thioxanthone. 
2-chloro thioxanthone, 2-methylthioxanthone, 2, 4-dimethylthioxanthone. 
Isoprophylthioxanthone, 2, 4-dichloro thioxanthone, 2. 4-diethyl thioxanthone, 
Thioxanthone compound; camphor quinone; halogenation ketone; acyl phosphino 
KISHIDO, such as 2 and 4-diisopropyl thioxanthone; acyl HOSUFONATO etc. is 
mentioned. The amount of these polymerization initiators used is 1 - 10 weight 
section extent for example, to the above-mentioned ultraviolet-rays hardenability 
polymer 100 weight section. 

[0027] Moreover, in the ultraviolet curing mold binder of this invention, isocyanate 
cross-linking agents, such as the cross linking agent of well-known common use, 
for example, an epoxy cross-linking agent, an aziridine system cross linking agent, 
and the poly isocyanate, etc. can be used. 

[0028] Moreover, the radiation-curing nature oligomer of extent which does not 
worsen a property can also be added to the above-mentioned radiation-curing 
mold binder. Selection of various oligomer, such as an urethane system, a 
polyether system, a polyester system, a polycarbonate system, and a poly- 
butadiene system, and combination are possible for radiation hardenability 
oligomer. It is usually within the limits of 30 weight sections to the polymer 100 
weight section, and is the range of 0 - 10 weight section preferably. 
[0029] In drawing 1 , 2 shows the binder layer of a radiation a non-hardening mold 
substantially, for example, can use the usual pressure-sensitive mold binder. As a 
binder which constitutes the binder layer 2, for example, an acrylic binder, a 
silicone system binder, a rubber system binder, etc. are mentioned, and an acrylic 
binder is especially desirable from the ease of a molecular design. A binder can 
also mix and use one sort or two sorts or more. 

[0030] The polymer which constitutes the binder layer 2 may have the structure of 
cross linkage. Such a polymer is obtained by carrying out the polymerization of the 
monomer mixture containing the monomer (for example, acrylic monomer) which 
has functional groups, such as a carboxyl group, hydroxyl, an epoxy group, and an 
amino group, under existence of a cross linking agent. With the sheet equipped with 
the binder layer 2 containing the polymer which has the structure of cross linkage, 
since self-hold nature improves, deformation of a sheet can be prevented and the 
plate-like voice of a sheet can be maintained. Therefore, it can stick on a semi- 
conductor wafer simply using automatic attachment equipment etc. correctly. 
[0031] The binder layers 1 and 2 may contain other components (additive) in the 
range which does not spoil the above-mentioned property. As such a component, a 
tackifier, a plasticizer, a softening agent, a bulking agent, an antioxidant, etc. are 
mentioned, for example. 

[0032] Although the thickness of an adhesive layer may be selected suitably, 
generally 3-200-micrometer 1-300 micrometers or less are about 5-100 
micrometers still more preferably preferably, moreover — although the thickness 
configuration of layer structure can be suitably set up in the range which spoils 
neither holdout, nor the protection nature and detachability of a wafer — desirable 
— the thickness of the radiation-curing mold binder layer 1 — 1/of all binder 
layers — it is 1/4 or less still more preferably two or less. It becomes [ effect ] 
large to the contraction at the time of radiation curing, or enlargement and is not 
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desirable if the thickness of the radiation-curing mold binder layer 1 occupies 1/2 
or more [ of all binder layers ]. 

[0033] In this invention, although the binder layers 1 and 2 may consist of one 
layer, respectively, you may have the multilayer structure which consists of two or 
more layers of congener or different species in the range which does not spoil the 
above-mentioned property. 

[0034] In drawing 1 , although 3 shows the base material film and especially this is 
not limited, generally, many multilayer films containing polyolefine system films, 
such as polyester system films, such as polyethylene terephthalate, polybutylene 
terephthalate, and polyethylenenaphthalate, biaxial extension polypropylene, and 
low density polyethylene, ethylene-vinylacetate copolymer films, and these films 
etc. are used for a wafer grinding application, and, in addition to the various above- 
mentioned films, many elasticity vinyl chloride films are used for wafer cutting / 
separation application. 

[0035] Although the adhesion of the sheet for semi-conductor wafer maintenance 
protection of this invention may be suitably determined according to the purpose 
of use etc., the adhesion after radiation irradiation has [ below 40g/25mm tape 
width ] adhesion (ordinary temperature, 180-degree Peel value, and exfoliation rate 
300 mm/min) more desirable generally than points, such as adhesion maintenance 
nature to a semi-conductor wafer, and detachability from a wafer, more than 
100g/25mm tape width. 

[0036] As shown in drawing 2 , the pressure sensitive adhesive sheet for semi- 
conductor wafer processing of this invention winds this, and is good also as the 
shape of a tape. In this case, the laminating of the exfoliation film layer 4 may be 
carried out on it for protection of the binder layer 1. Siliconization with the 
exfoliation film layer 4 better known than before, the plastic film (polyethylene 
terephthalate, polypropylene, etc.) by which the fluoridization was carried out, 
paper, nonpolar ingredients (polyethylene, polypropylene, etc.), etc. are mentioned. 
[0037] Moreover, it can also be made easy to rewind not using the exfoliation film 
layer 4 by forming the exfoliation processing layer 5 in the opposite side (namely, 
field which contacts the binder layer 1 when it winds) of a base material, as shown 
in drawing 3 when winding the pressure sensitive adhesive sheet for semi- 
conductor wafer processing of this invention in the shape of a tape. Siliconization, 
the fluoridization, long-chain alkyi group content polymer processing, etc. are 
mentioned that the exfoliation processing layer 5 should Just process using a 
remover better known than before. 

[0038] Especially the manufacture approach of the pressure sensitive adhesive 
sheet for semi-conductor wafer processing of this invention is not limited, but the 
sheet for semi-conductor wafer maintenance protection of this invention can be 
obtained by forming substantially the binder layer 2 of a radiation a non-hardening 
mold, and the radiation-curing mold binder layer 1 to which it hardens with a 
radiation and adhesion falls on the base material layer 3. In order to apply these 
binder constituent, that what is necessary is just to carry out using coating 
methods, such as roll coating, screen coating, and gravure coating, these may be 
formed on a direct base material and may be imprinted [ after forming in a front 
face at the releasing paper which performed exfoliation processing ] to a base 
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material. 
[0039] 

[Effect of the Invention] According to the pressure sensitive adhesive sheet for 
semi-conductor wafer processing of this invention, at the time of attachment it 
sticks firmly with a semi-conductor wafer, and adhesion fully declines by radiation 
irradiation at the time of exfoliation, and there is little curvature of the wafer in 
that case, and on a back-grinding tape, also in an expanded process, since the 
elastic modulus after radiation curing is small, by the case where it is a dicing tape, 
sufficient enlargement of it becomes possible. Furthermore, the effectiveness that 
there is little degradation of the adhesion property by the passage of time is 
demonstrated by using a specific radiation-curing mold binder. 
[0040] 

[Example] Hereafter, this invention is not limited by these examples although this 
invention is explained more to a detail based on an example. In addition, the 
conditions of GURAINDO on the rear face of a wafer, UV irradiation conditions, the 
expanded conditions, etc. are as follows. 
[0041] (Wafer grinding conditions) 

Grinding attachment: Disco company make DFG-840 wafer: Diameter of 6 inch (it 
is rear-face grinding from the thickness of 600 micrometers to 100 micrometers) 
Lamination equipment of a wafer: DR-8500II (NITTO SEIKI, INC. make) 
Ultraviolet-rays (UV) irradiation equipment: NEL UM-110 (NITTO SEIKI. INC. make) 

UV-irradiation addition quantity of light: 500 m J/cm2 [0042] (Measurement of the 
curvature of a wafer) As shown in drawing 4 , the amount of curvatures of the 
wafer after UV irradiation was put on the flat location in the condition [ having 
stuck the pressure sensitive adhesive sheet 7 for processing on the wafer 6 after 
grinding ]. and was calculated by measuring the distance (mm) in which the edge 
has floated. 

[0043] (Wafer dicing conditions) dicing equipment: — disco company make 
DFD2S / 8 dicing rate: — 100mm [ /] second dicing blade: — disco company make 
number of 2050HFDD dicing blade rotations: — 40000rpm dicing tape slitting 
depth: — 30-micrometer wafer chip size: — diameter of lOmmxIOmm wafer: — 6 
inches [0044] Dicing ring: (Expanded conditions) 2-6-1 (disco company make, bore 
of 1 9.5cm) 

It pulls down and is amount:10mm die bonder:CPS-100 (NEC machine). 
[0045] (Measurement of spacing during a chip) The width of face of the end slot 
during a chip (dicing street) which spread by carrying out expanded one after dicing 
was measured. 

[0046] (Adhesion) It is JIS to a wafer in a pressure sensitive adhesive sheet about 
the adhesion after the UV irradiation lamination and (ultraviolet-rays UV) exposure 
before and after predetermined time neglect. Z It measured according to 0237. 
[0047] As a binder, the following ultraviolet curing mold binders and pressure- 
sensitive mold binders were used. 

[0048] Copolymerization of the combination mixture which consists of the example 
1 ethyl-acrylate 78 weight section, the butyl acrylate 100 weight section, and the 
acrylic-acid 2-hydroxyethyl 40 weight section was carried out in the toluene 
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solution, and the acrylic copolymer polymer of number average molecular weight 
300,000 was obtained. Then, to this copolymerization polymer, the addition reaction 
of the 2-methacryloiloxy-ethyl isocyanate of 43 weight sections was carried out, 
and the carbon-carbon double bond was introduced into the polymer 
intramolecular side chain. The binder layer A of the ultraviolet curing mold of 5- 
micrometer thickness was adjusted by mixing the Pori isocyanate cross-linking 
agent 1 weight section and the acetophenone system photopolymerization initiator 
3 weight section further, and applying to this polymer 100 weight section, on the 
film by which mold release processing was carried out. Coating of the adhesive 
layer adjusted by, carrying out copolymerization of the combination constituent 
which consists of the butyl acrylate 100 weight section and the acrylic-acid 5 
weight section in ethyl acetate on the other hand, considering as the acrylic 
copolymerization object of number average molecular weight 600,000, and carrying 
out 0.5 weight section mixing of cross linking agent TETORADDO C to this 
copolymerization object 100 weight section was carried out by 25-micrometer 
thickness, the binder layer D of a pressure-sensitive mold was adjusted, and said 
5-micrometer thickness binder layer and two-layer binder layer with a lamination 
total thickness of 30 micrometers were created. This two-layer binder layer was 
used as the pressure sensitive adhesive sheet for lamination wafer processing at 
PE film (thickness of 100 micrometers). 

[0049] The elasticity vinyl chloride film (thickness of 1 10 micrometers) was used 
as example 2 base material, and also it carried out like the example 1. 
[0050] The example 3 methyl-acrylate 70 weight section and the butyl acrylate 30 
weight section, Copolymerization of the combination constituent which consists of 
the acrylic-acid 5 weight section is carried out in toluene. It considers as the 
acrylic copolymerization object of number average molecular weight 300,000, and 
this copolymerization object 100 weight section is received. The urethane oligomer 
70 weight section. The binder layer B of the ultraviolet curing mold of 5- 
micrometer thickness was adjusted by applying on the film by which mixed the poly 
isocyanate compound 5 weight section and the photoinitiator (IRUGA cure 184) 5 
weight section, and mold release processing was carried out. This two-layer binder 
that, on the other hand, created said 5-micrometer thickness binder layer and 
two-layer binder layer with a lamination total thickness of 30 micrometers for the 
pressure-sensitive mold binder layer D adjusted in the example 1 was used as the 
protection sheet for lamination wafer processing at PE film (thickness of 100 
micrometers). 

[0051] The elasticity vinyl chloride film (thickness of 1 10 micrometers) was used 
as example 4 base material, and also it carried out like the example 3. 
[0052] Coating of the same binder as the ultraviolet curing mold binder layer A 
adjusted in the example of comparison 1 example 1 was carried out by 30- 
micrometer thickness, and it was used as the protection sheet for lamination wafer 
processing at PE film (thickness of 100 micrometers). 

[0053] The elasticity vinyl chloride film (thickness of 110 micrometers) was used 
as example of comparison 2 base material, and also it carried out like the example 
1 of a comparison. 

[0054] Copolymerization of the combination mixture which consists of the example 
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of comparison 3 ethyl-acrylate 78 weight section, the butyl acrylate 100 weight 
section, and the acrylic-acid 2-hydroxyethyl 40 weight section was carried out in 
the toluene solution, and the acrylic copolymer polymer of number average 
molecular weight 300,000 was obtained. Then, the binder layer C of the ultraviolet 
curing mold of 30-micrometer thickness was adjusted by mixing the 2 functionality 
urethane acrylate 100 weight section of ultraviolet-rays hardenability with the Pori 
isocyanate cross-linking agent weight 1 section and the acetophenone system 
photopolymerization initiator 3 weight section further, and applying to this 
copolymerization polymer 100 weight section, on the film by which mold release 
processing was carried out, and it considered as the protection sheet for 
lamination wafer processing at PE film (thickness of 100 micrometers). 
[0055] The elasticity vinyl chloride film (thickness of 1 10 micrometers) was used 
as example of comparison 4 base material, and also it carried out like the example 
3 of a comparison. 

[0056] The amount of curvatures when carrying out grinding of the 6 inch wafer 
using examples 1 and 3 and the examples 1 and 3 of a comparison was measured. 
Moreover, street width of face was measured for the 6 inch wafer by expanded one 
after dicing using examples 2 and 4 and the examples 2 and 4 of a comparison. 
Furthermore, the adhesion before and behind UV irradiation was measured about 
all examples and examples of a comparison. A result is shown in Table 1. 
[0057] 
[Table 1] 
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[0058] In the examples 1-4. there is little curvature of the wafer after UV 
irradiation, and a dicing street is extended, so that there is no trouble in pickup of 
a chip by expanded one. so that clearly from Table 1. Moreover, the fall of the 
adhesion after ultraviolet curing is also enough, and there is also no change of the 
adhesion in the passage of time especially in the examples 1 and 2. On the other 
hand, as for the curvature of the wafer by UV irradiation, in the example of a 
comparison, trouble produces spacing of the dicing street after expanded one in 
pickup of a chip narrowly greatly.. 



[Translation done.] 
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